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A laboratory hook boumce test was perfcmmed oz an E~2A arreating grar "A" frame to
determine waether the “A" frame could sustzin the effects of 2,000 arrested landings,
A total of 6,000 simnlated hook bounce cycles were spplied to the “A" frame during
the test with no structural fellures, With a test scatter factor of 2, the 6,000
test cycle? ar? equivalest to 3,000 sevvice arrested landings.
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A laborator; hook bounce test was performed on an E-2A srresting gear
MAY frame to determine whether the “A" frame could sustain the effects
of 3,000 srrested landings. A total of 6,000 simulated hook bounce

: : ¢yclas were applied to the "A" frame during the test with no structural
L 2 failures, With 2 test scatter factor of 2, the 6,000 test cycles are

5 equivalent to 3,000 service arrested landings,
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IRTROXCYICN

1 A limit of 500 arrested landings has been established for the E-24
&irplane by the Maval Air Systems Command (RAVAIRSYSCGM). Service usage
records indicate that 300 asrrested landinge will be insufficient to
satisfy projected opexationnl requirements for the airplane, A more
realistic requirement is the esapability to sustaim 3,000 arrested
landings,

AT

Prior to the fatigue tests for the hook bounce condition, the E-2A
VA" frame test specimen had been sutjected to 6,000 axial load cycles
during the full-ascale arrested landing fatigu: tests of the E-2A air-
craft sa per references (&) and (b),

Lt

In order to suvsteantiste the fatigue strength of the R-2A "A"
frame it must sustain 6,000 tast cycles of the hook bounce condition
(warticsl berding) as per reference (¢).

DESCRIPZION OF YEST SPECIMEN

A new E-24 arresting gear "A" frame (Part No. 123CYM10004-]) was
procurad for the full-scale E-2A airframe arrested landing fatigue tests.
See Figure ¥e. 1, Subsequently, this eame "A" frame was fatigue tested
for the hook bouace condition, See reference (d).

TEST PROCRAM

Since the R-24 test article wos drawn from the supply system, it
had experienced no arrested landings, the entire 3,000 arrested landings
hook bounce condition had to be simulsted by testing, A test scatter
factor of two (2) required that the number of aimulated hoek bounce
arrestments be increasad to 6,000,

The simulated hook bounce londs were applicd to &8 "Look poimt bar"
attached to the X~24 “A" freme as shown Iin Figure Ho. 2. Figure Mo, 3
showe the test set up.

Applied loads, at the "hook point", cycled frow 1%0 pounds minimn:
te a maximm load of 2,100 pounds at a cyclic rate of 10 cycles per minute,

The control loads, st the dash pot locations, ranged from a minimm
of 50/200 pounds to a maxismum of 10,000/1),800 pounds, port and starboard,
cegpectively,

When the port and starboard dash pot loads reached 19,000/10,800
pounds regpectively, the system would start to unload,

R i
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Test loadz were epplied to the "hook point” by a hydraulic actuater
vhich was part cf en eleoc.ro-hydraulic, servs-centrolied, closed loop
loadicg system, Load coutrol was provided by & punched tape reader,

Yhe input loed was recerded on a single pen ztrip chart recorder
while the cutput losds were recorded on a dual pan strip chart recorder,
Figures Ko, & and Mo, 5 show typilcal sectioms of these ctarts,

TEST METHOD

The test speciman was sup,orted in the horizontal position, with
the input load actustor in a vertical position,

The inpet loads were applied perpendicularly to the arresting hook,
vith the "A" fram~ free to pivot, the reactiorn loads being taken out by a
pair of 20,000 pound load cells ar the dash pot positions, as shown in
Figure Ho, 6, The loads at the _ivot points and load cells were tzken
cut by & "strong back” a3 showm in Figuras Ho, 3,

The cyclic loading was continuous untii 6,000 cycles were achieved.
Prior to, and after testing, the "A" frame was X-rayed, amd magnetic
particle inspection was performed,
RESULYS
A total of 6,000 cycles of hook bounce loading wes sustained by
the R-2A "A" freme., The X-rey and magnetic particle inspectfon showed the
VA" frose to be structurally sound,
CORCLUS1OHS
The E-2A "A" frame is capable of sustaining the effects of 3,000
arrested landirgs, for the hook bounce condition, without structural
modifications.
RECOMMENDATIONS

As 2 result of this test, it is recommended that the limit of 500
arrested landings be increased to 3,000 for the hook bounce condition,
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Figure Mo. 4. Sample of Test 3Rscord - Input
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APPENDIX A

The sketch of the E-2A "A" frame depicts the mid points of the
araa subjected to X-Tuy 8nd magnetic particle inepection., Of primary
importence are the tube welds, pivot fittings, and the dash pot tie in
locations,
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